Elucidation of the methyl transfer mechanism catalyzed by chalcone O-methyltransferase: a density functional study.
The mechanism of the methyl transfer catalyzed by chalcone O-methyltransferase has been computationally investigated by employing the hybrid functional B3LYP. Two models are constructed based on the two conformations of the substrate isoliquiritigenin in the X-ray structure. Our calculations show that the overall reaction is divided into two elementary steps: the water-assisted deprotonation of the substrate by His278 as a catalytic base, followed by the methyl transfer from S-adenosyl-L-methionine (SAM) to the substrate. The calculated rate-limiting barriers for the methyl-transfer step indicate that the catalytic reactions are energetically feasible for both conformations adopted by the substrate.